Dystonia is a relatively common movement disorder but some of its epidemiological and clinical aspects have not been well characterized in Brazilian patients. Also, a new clinical classification for the disorder has been proposed and its impact on clinical practice is unclear. We aimed to describe the clinical and demographic characteristics of a Brazilian series of patients with primary dystonia, to estimate its local prevalence, and to explore the impact of using a new classification for dystonia. We identified 289 patients with primary dystonia over a 12-month period, of whom235 underwent a detailed evaluation. Patients with primary dystoniamade up one-sixth of all patients evaluated at the service where the study was conducted, with an estimated local prevalence of 19.8/100,000 inhabitants. The clinical and demographic characteristics of the patients were similar to those described elsewhere, with blepharospasm as the most common focal dystonia and most patients using sensory tricks that they judged useful on a day-to-day basis. The application of the new classification was easy and simple, and the systematic approach allowed for a better clinical characterization of our patients. We recognized two dystonic syndromes that were not described in the original article that proposed the classification, and suspected that the arbitrary distinction between generalized and multifocal dystonia seems not to be useful for patients with primary dystonia.In conclusion, the prevalence and clinical characteristics of our patients were not distinct from other studies and the new classification was shown to be practical and useful to characterize patients with dystonia.
Dystonia is a term used today to describe characteristic abnormal movements and to name specific clinical syndromes 1 . It was in the 1970s that authors characterized dystonia and, over time, the concept and classification of dystonia has evolved 2, 3 . In 1987,Fahn, Marsden, and Calne proposed a classification for dystonia based on the age at onset, body distribution of movements, and possible etiology 4 . Later, in 1998,Fahn, Bressman, and Marsden expanded the etiological classification of dystonia and defined four main categories: primary, dystonia-plus, secondary, and heredodegenerative dystonias 5 . Those authors defined primary dystonias as syndromes in which dystonia was the sole motor phenotypic manifestation with the exception of tremor. Dystoniaplus referred to syndromes that presented with other associated neurological features (parkinsonism or myoclonus), but which could not be classified as neurodegenerative diseases.
More recently, a task force of the International Parkinson and Movement Disorders Society (MDS) proposed a new clinical classification for dystonia 1 . The new classification characterizes dystonia along two main axes. The first axis consists of a detailed description of fundamental clinical aspects of the disorder (age at onset, body distribution, temporal pattern, and associated features); whereas the second axis refers to the etiology of dystonia. The clinical classification axes would allow a more accurate determination of the possible etiology of dystonia. Some of the updates in theMDS classification allow a more precise definition of some clinical aspects of dystonia.
The MDS classification summarized the etiological classification of dystonia into hereditary, acquired or idiopathic. Since this new classification reflects advances in knowledge about the phenomenology and etiology of dystonia, it is expected to contribute to a better characterization and management of patients with dystonia. However, to date, the applicability and utility of this new classification have not been well established.
Many studies have described the main clinical features of patients with primary dystonia in different clinical settings, including some Brazilian series 6, 7, 8 . However, there are no recent studies involving samples large enough to characterize detailed epidemiological and clinical aspects of Brazilian patients with primary dystonia. Even though dystonia is one of the most common movement disorders, there are few available epidemiological data on this subject. A recent systematic review pointed to an overall prevalence of primary dystonia of around 16 cases per 100,000 inhabitants, but the authors suggested that this frequency could have beenunderestimated 9 . The prevalence of secondary dystonia is even less known, but it has been estimated to be less frequent than primary dystonia in one case series 6 .In the absence of reliable epidemiological data, it is important to describe the frequency of the main clinical forms of dystonia in a Brazilian setting and to try to estimate the prevalence of dystonia in the local population.
We aimed to describe the clinical and demographic characteristics of a large case series of Brazilian patients with primary dystonia and dystonia-plus attending a specialized clinic, using the classification proposed by the MDS. We also estimated the local prevalence of primary dystonia.
METHODS
This was a descriptive, cross-sectional analysis of a series of Brazilian patients with a diagnosis of primary dystonia and dystonia-plus attending a specialized clinic. All patients seen in the Movement Disorders Section Ribeirao Preto School of Medicine Hospital of the University of São Paulo, between March 2015 and February 2016 were included. The service only accepts patients above 17 years of age. The inclusion criterion was a diagnosis of primary dystonia or dystoniaplus according to the classification of Fahn, Bressman, and Marsden
5
. The exclusion criterion was the presence of any other possible cause for dystonia.
A movement disorders specialist evaluated all the patients at some point. At the service where the study was conducted, the diagnostic approach for dystonia is defined on an individual basis considering the age of onset of dystonia, the body distribution of movements, hereditary aspects, temporal aspects of the symptoms, and presence of associated features 10 . For this study, a clinical neurologist (TCB) examined all the patients, reviewed and collected clinical and demographic data, and performed a detailed neurological evaluation that included the application of the BurkeFahn-Marsden scale
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. After this evaluation, the neurologist defined the suspected etiology of the dystonia. Suspected cases of a secondary origin for dystonia were subjected to a neuroimaging examination and to complementary assessments considered to be important, on an individual basis. For those patients who refused to participate in the complete clinical reevaluation, we reviewed previous clinical data to confirm the diagnosis of primary dystonia. Patients were initially classified according to the Fahn, Bressman, and Marsden classification 5 and then according to the MDS classification 1 . We did not perform genetic tests for the diagnosis of specific causes of hereditary dystonia in the patients of this study due to the unavailability of this resource in our service.
We estimated the local prevalence of primary dystonia considering that our service is inside a public hospital in the main city of a region with a population of 1,483,715 inhabitants (Brazilian Institute of Geography and Statistics), and is the only public health service to receive patients with movement disorders in this region. We used local data to consider that about 75% of the patients from our hospital are living in our administrative region, and that about 60% of the local population depends on the public health service.
The clinical and demographic characteristics of the sample were analyzed with a descriptive analysis. The Shapiro-Wilk test was used to determine if the variables of the sample had a normal distribution. Since most of the variables were not normally distributed, we used the KruskalWallis test to compare independent groups and the chisquare test to compare nominal variables.
The Ethics Committee of the University Hospital of the Ribeirao Preto School of Medicine, which applies the principles of the Declaration of Helsinki, approved the study under protocol number 12736/2011. All participants signed an informed consent to participate or allow the use of their clinical data.
RESULTS
During the 12-month evaluation period, 1,761 patients attended the movement disorders service and the diagnoses of primary dystonia or dystonia-plus was confirmed in 289 patients (16.4%). Out of this total, detailed data of 54 patients were not included in the clinical characterization because they refused to participate in the complete clinical evaluation. We therefore used data from 235 patients for the clinical characterization of the sample (Table 1) , and of 289 patients to estimate the local prevalence of dystonia.
Primary dystonia was the diagnosis in approximately onesixth of all patients seen at our outpatient clinic during a oneyear period, and we estimated a local prevalence of around 19.8 cases of primary dystonia for every 100,000 inhabitants.
The clinical characterization of the sample showed that focal and segmental dystonia were the most common clinical presentations of primary dystonia (84.1%) ( Table 1) . Blepharospasm (25.5%) was the most common focal dystonia, followed by cervical dystonia (21.7%) and limb dystonia. Meige's syndrome and craniocervical dystonia were the most common segmental dystonia presentations. Focal, segmental, and generalized dystonias predominantly affected females, whereas upper limb dystonia, dystoniamyoclonus, and multifocal dystonia affected more males than females (p < 0.05).Patients with generalized dystonia, multifocal dystonia, and dystonia-plus had a lower age at onset of dystonia than all the other types of dystonia (p = 0.0001), while patients with upper limb dystonia had a lower age at onset than the other focal and segmental dystonias (p = 0.0001). Seventy-nine patients (33%) reported the use of sensory tricks, which were more frequent in patients with cervical dystonia (59%), but also present in patients with oromandibular dystonia (33%), blepharospasm (28%), segmental dystonia (33%), multifocal dystonia (39%), and generalized dystonia (14%). For one-third of the patients, sensory tricks produced a slight alleviation, while for two-thirds the tricks produced moderate or significant relief of the symptoms. Twenty-six patients (33%) reported that the beneficial effect of sensory tricks persisted for several minutes, while most (66%) described that the clinical benefit lasted for a short period only. Despite this, 64/79 (81%) of the patients classified sensory tricks as useful on a day-to-day basis. Thirty-one (13%) patients of our sample had a familial history of dystonia. This group was formed by 8 (5%) out of 152 patients with focal dystonia, 9 (20%) out of 46 patients with segmental dystonia, 7 (30%) out of 23 patients with multifocal dystonia, and 7 (50%) out of 14 patients with generalized dystonia.
When we used the MDS classification of dystonia, two patients previously classified as having generalized dystonia were reclassified with multifocal dystonia. Table 2 shows the classification of patients by age at onset of dystonia according to the Fahn et al.
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, and MDS classifications . The main change with the use of the MDS classification was the categorization of patients into more age categories than the previous classification. We found that the distribution of patients in these categories completed the full range of groups of age at onset proposed by the MDS classification. Using this new categorization, the proportion of cases of familial dystonia and generalized and multifocal dystonia reduced gradually as the age at dystonia onset increased.
Considering the temporal pattern of dystonia, all 235 patients reported that the long-term disease course was static at the time of the evaluation. Only 37 (15.7%) patients described diurnal variability in dystonia, which was due to the action-specific character of task-specific dystonia in 25 patients. Twelve patients reported spontaneous diurnal fluctuation of dystonic movements. Three of them had dystonia-parkinsonism, while four other patients reported diurnal variability in dystonia and showed improvement with the use of levodopa, despite the absence of parkinsonism. Of these, two patients had multifocal dystonia, one had segmental dystonia and one had upper limb dystonia. Five patients, including two with cervical dystonia and three with blepharospasm, reported diurnal fluctuations in their symptoms, but had no clinical benefit with the use of levodopa.
With respect to the presence of associated features, we diagnosed combined dystonia in eight patients (three patients with parkinsonism and five with myoclonus) and isolated dystonia in 227 patients. After this new clinical categorization of patients with primary dystonia, we classified their syndromic patterns in seven subtypes (Table 3) . Considering the etiological classification of dystonia, we classified all 235 patients with primary dystonia as having idiopathic dystonia. There were 204 patients with sporadic idiopathic dystonia and 31 patients with familial idiopathic dystonia. Because of the limited information about the affected family members of our patients, we were unable to determine the probable type of genetic transmission for any of those with familial dystonia.
DISCUSSION
Primary dystonia was the diagnosis of approximately 17% of all patients seen at our service during a period of one year, confirming the high prevalence of patients with dystonia followed at specialized clinical settings. Using demographic and local data from health services, we estimated a local prevalence rate of around 19.8 cases of primary dystonia for every 100,000 inhabitants. That was a vague estimate; however, it suggests that the frequency of primary dystonia in Brazil is probably very similar to that observed in other regions of the world 9, 12 . Despite the significant limitation of our analysis, to our knowledge, there are no other epidemiological data or estimates of the frequency of primary dystonia in Brazil.
The clinical characteristics of patients in our sample were quite similar to those reported in other studies 6, 7, 9 . Focal and segmental dystonia were the most common clinical presentations of primary dystonia. However, in our study, blepharospasm was the most common focal dystonia, and this observation is different from many others that reported cervical dystonia as the most prevalent form of focal dystonia 6, 9, 12 . It is believed that the presentation of some clinical forms of dystonia may be determined by genetic and environmental factors. This hypothesis is well illustrated in the effect of repetitive motor practice as a factor associated with the Table 3 . Classification of 235 patients with idiopathic dystonia according to the dystonia syndrome as proposed by Albanese et al.
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Dystonia syndrome n
*Early-onset generalized isolated dystonia 9
Early-onset multifocal isolated dystonia 13
Early-onset focal or segmental isolated dystonia 21
Late-onset generalized or multifocal dystonia 11 *Focal or segmental isolated dystonia with onset in adulthood 173
*Dystonia-parkinsonism 3 *Myoclonus-dystonia 5 *Dystonic syndrome defined in the publication of the proposed MDS classification for dystonia.
clinical expression of writer's or musician's cramps 13 . Also, some authors have suggested that high exposure to sunlight could increase the incidence of blepharospasm 12 . This is an interesting hypothesis to explain our findings, as the exposure to sunlight is very high in our region. However, we cannot rule out the possibility of biases in the referral of patients to our service.
In our sample, primary dystonia affected more females than males in general, except for upper limb dystonia, which predominantly affected men. These findings are similar to those of earlier reports 9 . As expected, generalized dystonia, multifocal dystonia and dystonia-plus had a lower age of onset than other primary dystonias 9 . There were no cases of hemi dystonia in our sample, confirming that this clinical presentation of dystonia is not suggestive of a diagnosis of primary dystonia 14 . Sensory tricks are a distinct phenomenon of dystonia and may help in the differentiation between dystonia and other abnormal movements 1 . They are defined as voluntary sensory stimulation, usually applied to the body part affected by dystonia, that produces some alleviation of the abnormal movements 15 . One-third of our patients reported the use of sensory tricks, especially patients with cervical dystonia. However, we observed the use of such tricks in all forms of dystonia, as described in the literature 16 . The frequency of use of sensory tricks by our patients with cervical dystonia was of 59%, which is very close to that described in other studies 16 . The tricks reported by our patients were also similar to those described in the literature and produced short but significant clinical benefit for most patients, and most also considered them useful on a day-to-day basis. This observation reinforces the idea that sensory tricks should be explored as a complementary treatment for patients with dystonia 15 . As previously suggested, the MDS classification seems to be an easy-to-use procedure for classifying patients with dystonia, and we did not observe any practical obstacles to its application 17, 18 . There were no significant changes in the characterization of patients according to the distribution of dystonia in the body, except for the new definition of generalized and multifocal dystonia. The MDS classification brings different guidelines for the definition of generalized dystonia, changing the requirement of involvement of one or both legs to the requirement of involvement of the trunk and at least two other body sites. These changes led to the reclassification of only two patients in our sample. The MDS classification of generalized dystonia is intended to be less strictly associated with some specific forms of genetic dystonia characterized by the onset of symptoms in the lower limbs. In our sample, the practical impact of this change was negligible. These findings suggest that the changes proposed for the definition of multifocal and generalized dystonia may have little impact in clinical practice, and that the usefulness of these new definitions still need to be determined.
The MDS classification defines five distinct categories of age at dystonia onset instead of the three categories available in the previous classifications. The authors established these categories to maintain consistency with similar classifications used for other neurological disorders. These changes could help in improving the determination of diagnostic tests and definition of dystonia prognoses. We observed that the patients in our sample were distributed over all five categories, which suggests that the proposed categorization encompasses all intervals of age at the onset of symptoms of patients with primary dystonia. The known relationships between age at onset of dystonia and body distribution of movements or frequency of positive family history of dystonia were evident in our sample using the MDS classification. While apparently rational and useful, the practical relevance of this new categorization could not be tested in our study.
The MDS classification includes relevant clinical aspects that need to be described for each patient, such as the temporal pattern of disease onset and course, the daily variability of symptoms, and the presence of associated features. These clinical aspects have been recognized as important clinical clues for the diagnosis of some forms of dystonia; however, they have not been systematically described for all cases. The importance of some of these clinical aspects was suggested by the analysis of data from our patients regarding the presence of diurnal fluctuations in dystonia. As described, some of our patients had daily fluctuations in their symptoms and a positive response to the use of levodopa, but in the absence of the classical phenotype that characterizes dopa-responsive dystonia. These patients may suffer from uncommon clinical presentations of this syndrome. On the other hand, some patients with typical late-onset focal dystonia also referred to some diurnal fluctuation in their symptoms, but the relevance of this observation remains to be determined.
The requirement for the characterization of dystonic syndromes in the MDS classification led to the definition of seven distinct dystonic syndromes in our sample. These included the four clinical syndromes previously defined by the authors of the MDS classification (Table 3) and three additional syndromes defined in our sample: early-onset multifocal isolated dystonia, early-onset focal or segmental isolated dystonia, and late-onset generalized or multifocal dystonia. We believe that the syndrome of early-onset multifocal isolated dystonia should be considered equivalent to the syndrome of early-onset generalized isolated dystonia. An interesting, but not completely surprising finding, was the recognition of two other syndromes in which the distribution of dystonia sites was unusual for the age at onset of dystonia. The definition of specific dystonic syndromes may be helpful for the etiological diagnosis of dystonia. However, the relevance of the syndromes described in our sample has yet to be determined.
It became clear in our experience with the MDS classification that the proposed process could help structure the essential clinical information for the diagnosis of the etiology of dystonia. Larger studies involving an extensive etiological investigation are necessary to determine the usefulness of this approach. In general, as we observed, the MDS classification is easily performed by the clinician, and has the advantage of including many aspects that are essential for the basic characterization of patients with dystonia.
Our study has several limitations, among which we must highlight the absence of genetic tests and the consequent impossibility of assessing the impact of the MDS classification in the determination of the specific genetic etiology of our patients with dystonia. Our analysis of the impact of the MDS classification on the evaluation of patients with primary dystonia is only a partial view of its usefulness. It is possible that this classification may prove to be more important in the future for the characterization of younger patients with dystonia or in cases of acquired dystonias or dystonias with more complex phenotypes.
